Higgs Boson Mass Predictions in SUGRA Unification, 
Recent LHC-7 Results, and Dark Matter 



Sujeet Akula/ Baris Altunkaynak/ Daniel Feldman,^ Pran Nath/ and Gregory Peim^ 

^Department of Physics, Northeastern University, Boston, MA 02115, USA 
^Department of Physics, University of Michigan, Ann Arbor, Michigan, USA 

LHC-7 has narrowed down the mass range of the Ught Higgs boson. This result is consistent with 
the supergravity unification framework, and the current Higgs boson mass window implies a rather 
significant loop correction to the tree value, pointing to a relatively heavy scalar sparticle spectrum 
with universal boundary conditions. It is shown that the largest value of the Higgs boson mass is 
obtained on the Hyperbolic Branch of radiative breaking. The implications of light Higgs boson in 
the broader mass range of 115 GeV to 131 GeV and a narrower range of 123 GeV to 127 GeV are 
explored in the context of the discovery of supersymmetry at LHC-7 and for the observation of dark 
matter in direct detection experiments. 
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I. INTRODUCTION 

In models based on supersymmetry the light Higgs bo- 
son [l] has a predictive mass range, and recently LHC- 
7 has stringently constrained the light Higgs boson to 
lie in the 115 GeV to 131 GeV range (ATLAS) and the 
115 GeV to 127 GeV range (CMS) at the 95% C.L. [2^ 
with possible hints of evidence within a few GeV of 
125 GeV. This mass window lies in the range predicted 
by supergravity unification (SUGRA) ^ (for reviews 
see [UIB]). In this work we investigate supergravity model 
points that are consistent with the mass range given by 
the new LHC-7 data [2 (for a previous work on the anal- 
ysis of the Higgs boson in SUGRA and string models 
pointing to a heavier Higgs in the 120 GeV range see [71). 

LHC-7 has made great strides in exploring the param- 
eter space of supersymmetric models. Indeed, early the- 
oretical projections for the expected reach in sparticle 
masses and in the mo — mi/2 plane for LHC-7 jSUTT] 
have been met and exceeded by the 1 fb~^ and 2 fb~^ 
LHC-7 data p!2Hl6]. The implications of the new LHC 
results have been analyzed by a number of authors in 
the context of lower limits on supersymmetric particles 
and in connection with dark matter [T7H23]. Now the 
most recent results from CERN [2 indicate that the two 
detectors, ATLAS and CMS, have collected as much as 
5 fb~^ of data. One of the most interesting implications 
of the LHC-7 data concerns the constraints it imposes on 
the Higgs boson mass. 

As mentioned above we will work within the framework 
of a supergravity grand unification model with universal 
boundary conditions [3, 24^,25^. Here we discuss the de- 
pendence of the light Higgs boson mass on the parameter 
space, i.e., on mo, mi/2, ^o, tan/3 [2 6 , where mo,mi/2 
and Aq are the parameters at the GUT scale, where the 
GUT scale, Mqut ~ 2 x 10^^ GeV is defined as the scale 
at which the gauge couplings unify, and where mo is soft 
scalar mass, mi/2, the gaugino mass, Ao, the trilinear 
coupling and tan /3, the ratio of the two Higgs VEVs in 
the minimal supersymmetric standard model. 



An important aspect of SUGRA models is that the ra- 
diative electroweak symmetry breaking, REWSB, is sat- 
isfied for Aq/tuq typically in the —5 to 5 range. The 
renormalization group evolution then leads to a value 
of the trilinear coupling, ^4^, at the electroweak scale to 
also be (9(TeV). The relevance of this observation is 
that quite generically supergravity unification leads to 
a sizable At which is needed to give a substantial leading 
order loop correction to the Higgs Boson mass for any 
fixed /i,tan/3 and mo, where ji is the Higgs mixing pa- 
rameter in the superpotential. Thus a generic prediction 
of SUGRA models under radiative electroweak symme- 
try breaking for a sizable Ao/mo is that there would be 
a substantial loop correction to the Higgs boson mass, 
and it is well known that the light Higgs mass at the tree 
level has the value m/j,o < Mz and there is a significant 
loop correction Am/j^o to lift it above Mz [27H33 . 

The dominant one loop contribution arises from the 
top/stop sector and is given by 

2 3rr4 M| 3m^ ( Xf \ 

^^ho ^ 2^2^2 ^2 + 2^2^2 [mi 12M| ; ' 

where v = 246 GeV, Ms is an average stop mass, and Xf 
is given by 

Xt=At-iicotp . (2) 

From Eq. ([T]) one finds that the loop correction is maxi- 
mized when 

Xt - VgMs . (3) 

We note that there can be important loop corrections also 
from the 6-quark sector and a correction similar to Eq. ([T]) 
can be written where Xf is replaced by X5 = A}) — (i tan /3 
along with other appropriate replacements. Thus when 
/itan/3 becomes large, the 6-quark contribution to the 
loop correction, which is proportional to powers of X5, 
becomes large and is comparable to the top contribution 
which implies that a high Higgs mass can also result in 
stau-coannihilation models where typically mi/2 is large 
and mo is relatively small. 
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Further, we note that the approximation of Eq. (|3| 
would not hold if the off-diagonal elements of the stop 
mass squared matrix are comparable to the diagonal el- 
ements which can happen for very large At. In addition, 
it is well known that the two loop corrections are sub- 
stantial (see e.g. [34 for a numerical analysis). While 
the correction at the one loop level has the symmetry 
Xf -> —Xt^ this symmetry is lost when the two loop cor- 
rections are included and then sgn (Ao/mo) plays an im- 
portant role in the corrections to the Higgs boson mass. 
As seen later this observation is supported by the full nu- 
merical analysis which includes the two loop corrections. 
We note in passing that the theoretical predictions for the 
light Higgs boson mass depend sensitively on the input 
parameters which include the gauge coupling constants 
as well as the top mass with their experimental errors. 
Additionally, there are also inherent theoretical uncer- 
tainties which together with the uncertainties of the in- 
put parameters allow theoretical predictions of the light 
Higgs boson mass accurate to only within an error corri- 
dor of a few GeV (see e.g. [34 ). 

Since the loop corrections involve the sparticle spec- 
trum, a large loop correction implies a relatively heavy 
sparticle spectrum and specifically heavy scalars. Such 
a possibility arises in REWSB which allows for scalars 
heavier than 10 TeV [35 . Specifically, with scalars ap- 
proaching 10 TeV, the Higgs boson mass can remain 
heavy while the gaugino sector is free to vary. This occurs 
within the minimal SUGRA framework and similar situ- 
ations arise in other works of radiative breaking [36 , 37 . 

Indeed, quite generally in SUGRA and string mod- 
els with the MSSM field content, the analysis of the 
Higgs mass with loop corrections under the constraints 
of REWSB gives an upper limit on the light Higgs boson 
mass of about 135 GeV for a wide range of input parame- 
ters.* A very interesting aspect of the recent LHC-7 data 
concerns the fact that a large portion of the Higgs bo- 
son mass window has been excluded and what remains 
is consistent with the range predicted by the SUGRA 
models. 



II. HIGGS MASS IN MINIMAL SUGRA 

We discuss now the dependence of the light Higgs bo- 
son mass on the SUGRA parameter space. The numeri- 
cal analysis was done using a uniformly distributed ran- 
dom scan over the soft parameters with sgn (/i) = 1, 
mi/2 < 5 TeV, |Ao/mo| < -8, tan/3 G (1,60) and two 
different ranges for mo- One scan was done sampling over 
lower values of mo, i.e. mo < 4 TeV, and has roughly 
10 million mSUGRA model points (where a model point 



* We note that heavier Higgs boson masses can be obtained in 
a variety of different models such as hierarchical breaking mod- 
els |38ti40| (for recent work see |41II42| ) or by addition of vector 
like multiplets [43) . 




mo (TeV) mo (TeV) 

FIG. 1: (color online) Left: Exhibition of the light Higgs 
mass as a function of mo for tan /3 > 20. Right: Same as the 
left panel except that tan (3 < 20. The data analyzed passes 
the general constraints and are generated with both scans of 
mo. 



is defined as 1 set of the mSUGRA input parameters). 
The other scan was done sampling over larger values of 
mo, i.e. mo > 4 TeV, and contains approximately 24 mil- 
lion mSUGRA model points. For the scan sampling over 
large values of mo we have imposed the upper bound of 
mo = 100 TeV. 

Experimental constraints were then applied to these 
mSUGRA model points which include the limits on 
sparticle masses from LEP [44]: rrif^ > 81.9 GeV, 
m~± > 103.5 GeV, m^^ > 95.7 GeV, m^^ > 89 GeV, 
mg^ > 107 GeV, m^^ > 94 GeV, and rrig > 308 GeV. 
Additionally, we apply the WMAP [45] 4cr upper bound, 
i.e. n^h^ < 0.1344. We define {n^h^)wMAP = 0.1120, 
the central value from the WMAP- 7 data. Only tak- 
ing the WMAP upper limit allows for the possibility 
of multicomponent dark matter [46 . Other constraints 
applied to the mSUGRA parameter points include the 
g^, -2 [47 constraint (-11.4 x lO'^^) < S{g^-2) < 
(9.4 X 10~^) and constraints from B-physics measure- 
ments [48H5Q] which yield fiavor constraints from the 
data, i.e. (2.77 x lO""^) < Br {b ^ sj) < (4.37 x 10"^) 
(where this branching ratio has the NNLO correc- 
tion [51 ) and Br{Bs /i+/i") < 1.1 x 10"^. As done 
in [20l [52] , we will refer to these constraints as the gen- 
eral constraints. These constraints were imposed using 
micrOMEGAs [53] for the relic density as weh as for the 
indirect constraints and SoftSUSY [54] for the sparti- 
cle mass spectrum. The model points are generated with 
SoftSUSY version 3.2.4 which includes an important 
bug fix for heavy scalars when computing m/^o . 

We display the model points consistent with the gen- 
eral constraints in Fig. [T] and in Fig. [2] In the left panel 
of Fig. [T] we exhibit the Higgs boson mass as a function 
of mo for the case when tan /3 > 20 and in the right 
panel we exhibit it for the case when tan (3 < 20. In 
both cases we see a slow logarithmic rise of rriho with mo 
for large mo. In the left and middle panels of Fig. [2] we 
show the distribution of the light Higgs boson mass in 
the tan/3 — Ao/mo plane. One finds that a large part of 
the parameter space exists where the Higgs boson mass 
lies in the range m/j^o > 115 GeV (left panel) or in the 
narrower range m/^o > 123 GeV (middle panel). In the 
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FIG. 2: (color online) Left: A display of the model points in the tan /3 — Ao/mo plane when m^o > 115 GeV. Model points are 
shaded according to their light Higgs boson mass, m^o. Middle: Same as the left panel except that m^o > 123 GeV . Right: 
Exhibition of the model points in the m^o — Ao/mo plane displayed by log (mo) with mo in GeV units. It is seen that for low 
values of |Ao/mo| larger mo corresponds to a heavier light Higgs boson. The data analyzed passes the general constraints and 
are generated with both scans of mo as discussed in the text. 



right panel of Fig.[2j we show the distribution of log(mo) 
(where mo is in GeV units) in the m^o — Ao/mo plane. 

Our analysis shows a range of possibilities where a 
heavier Higgs boson, i.e. m/^o > 125 GeV, can arise 
in the minimal supergravity model. Thus for values of 
mo < 4 TeV a heavier Higgs boson mass can be gotten 
for a large Ao/mo (typically of size ±2 with a significant 
spread). For values of mo > 4 TeV a heavier Higgs bo- 
son mass for relatively smaller values of Ao/mo is also 
allowed. For this case the first and second generation 
sfermions may be difficult to observe while the third gen- 
eration sfermions would still be accessible. However, for 
the first case where a Higgs mass m^o > 125 GeV arises 
for low mo and relatively larger |Ao/mo|, the observation 
of signals arising from the production of first and second 
generation sfermions and heavier SUSY Higgses remain 
very much within reach of the LHC with sparticles of 
relatively low mass in the spectrum, and variable mass 
hierarchies present [55 . This will be shown in more 
detail in the next section. 



III. SPARTICLE SPECTRA AND HIGGS MASS 

There are some interesting correlations between the 
light Higgs and the sparticle spectrum. As noted al- 
ready a larger light Higgs boson mass typically indi- 
cates a relatively heavier sparticle spectrum. We give 
now a more quantitative discussion using the two scans 
discussed in the previous section after imposing the gen- 
eral constraints. In Table [T] we present the lower lim- 
its on some of the sparticles as the light Higgs mass 
gets progressively larger between m^o = 115 GeV and 
m^o = 127 GeV showing the results of the two scans 
(upper and lower tables). The top panel of the table 
is for the low value sampling of mo, i.e. the scan with 
TUo < 4: TeV, and the bottom panel is for the large value 
sampling of mo, i.e. the scan with mo between 4 TeV and 
100 TeV. Thus, after applying an additional 800 GeV 
gluino cut on the models, for the low mo scan we find 



that a light Higgs boson mass of m^o = 115 GeV al- 
lows for a lightest neutralino mass of around 80 GeV, 
but m^o = 125 GeV indicates a lightest neutralino mass 
of around 220 GeV. The value of 220 GeV is consistent 
with independent constraints coming from the search for 
squarks and gluinos at the LHC (see [19l[20]). For the 
cases m^o = 115 GeV and m^o =125 GeV corresponding 
masses for the lightest chargino, xt^ (degenerate with the 
second lightest neutralino, X2) GeV and 425 GeV; 

for the gluino, ^, 800 GeV and 1.3 TeV; for the first and 
second generation squarks, 730 GeV and 2.2 TeV, and 
for the first and second generation sleptons, ^, 150 GeV 
and 1.6 TeV. Thus for the low mo scan the shifts in lower 
limits are dramatic for the gluino and for the first gener- 
ation sfermions. The stop, ti, and the stau, fi, however, 
continue to be relatively light. The fi mass, though is 
very sensitive to the higher mass bins in the light Higgs 
mass, i.e. bins greater then 123 GeV. 

For the large mo scan the sparticle lower limits are 
modified in a significant way. Most noticeably, the elec- 
troweak gaugino spectrum can remain light at higher 
Higgs mass relative to what one finds in the more re- 
strictive low mo scan. Further we observe that as the 
Higgs mass grows, the value of /i can remain a few times 
the Z mass, where as in the low mo scan this does not 
occur. In addition we can see that the sfermion bounds 
do not change as drastically as the Higgs mass changes 
as they did with the low mo scan, and in particular the 
masses of the other Higgses A^, H^, can remain much 
lighter. 

More graphically, in Fig. |3] we compare ranges on the 
sparticle masses distributed by a light Higgs mass. Thus 
the left panel of Fig.[3]gives a plot of the stop mass vs. the 
gluino mass and the middle panel gives a plot of the stop 
mass vs the stau mass. These correlations of the light 
Higgs mass with the respective sparticle masses show di- 
rectly how a determination of the Higgs mass at the LHC 
will constrain the masses of the R-parity odd particles. 
The right panel of Fig. [3] gives a display of the gluino 
mass vs /i (the Higgsino mass parameter at the scale Q 
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FIG. 3: (color online) Analysis is based on the general constraints discussed in the text and for both scans of mo. Left panel: 
Exhibition of the stop vs the gluino mass in the mass window where both the stop and the gluino masses run till 10 TeV. 
Middle panel: Exhibition of stop mass vs stau mass. Right panel: Exhibition of the gluino mass vs /i. 
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TABLE L Display of the lower limits on the sparticle masses as a function of a lower bound on the light Higgs mass for the 
mSUGRA models. The top panel shows the sparticle lower bounds for the small mo scan and the bottom panel shows the 
sparticle lower bounds for the large mo sampling. The model points in both cases pass the general constraints as well as an 
additional constraint that the gluino mass exceed 800 GeV. We note that the lower bound limits for the sparticles are not 
necessarily for the same model point. All masses are in GeV. A remarkable aspect of the analysis is that a stop mass as low as 
300 GeV can be obtained for parameter points with mo > 4 TeV. We further note that in this region one has the possibility of 
the first two neutralinos and the light chargino being degenerate as seen above when is smaller than the electroweak gaugino 
masses mi and m2- 



where electroweak symmetry breaking occurs). Here one 
finds that a /i, as small as a 200 GeV, can generate a 
Higgs boson mass up to about 122 GeV. However, the 
larger Higgs masses, i.e., Higgs masses above 125 GeV 
can also have /i of size that is sub- TeV. Thus, one can 
have a heavier Higgs, scalar s in the several TeV region, 
but still have a light [7l l35[l36] . 



IV. HYPERBOLIC BRANCH OF REWSB 
AND FOCAL SURFACES 



It is known that the radiative electroweak symmetry 
breaking carries in it a significant amount of information 
regarding the parameter space of SUGRA models. Thus 
REWSB allows for a determination of fi^ in terms of the 
soft parameters (for further works see jSj) so 

that the breaking of electroweak symmetry is encoded in 
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FIG. 4: (color online) Analysis of the Higgs boson mass in Focal Regions. The analysis is done for the model points that 
satisfy the low mo sampling and the general constraints. Left: Shows the EB region with the light Higgs boson mass greater 
than 115 GeV. We see that the majority of these points are not in the heavy Higgs boson region. Middle Left: Displays the 
HB/FP where we see that there are no Higgs masses greater then 120 GeV. In the right two panels we display the HB/FS 
(which include HB/FC) as follows: in the middle right panel we exhibit the HB/FS model points for the Higgs mass range 
above 115 GeV and in the right panel we exhibit the HB/FS model points that have the light Higgs boson mass between 
123 GeV and 127 GeV. 



the following expression 



2 

^1/2 '-^S 



(4) 



where C^, i running from 1 to 4, depend on the top mass, 
tan/3 and Q. It was shown in [35 that one can classify 
regions of Eq. Q in the following two broad classes: the 
Ellipsoidal Branch, denoted EB, where Ci > 0, and the 
Hyperbolic Branch, denoted KB, where Ci < 0. More 
recently in [52 it was shown that KB can be further 
classified into three regions. One such region was defined 
as the Focal Point, HB/FP, where Ci = 0. It was further 
shown that the HB/FP limits to the Focus Point [58] 
when tan/3 ^ 1. Another region defined was the Focal 
Curve, HB/FC, where Ci < and two soft parameters 
are free to get large, i.e., either mo, or mo,mi/2- The 
last region was defined to be the Focal Surface, HB/FS, 
where Ci < and three soft parameters were free to get 
large, i.e., mo, Ao, ^1/2- It was further shown in [52 that 
HB/FC was a subset of HB/FS and that the HB/FP was 
mostly depleted after imposing constraints from flavor 
physics, WMAP, sparticle mass lower limits and LHC- 
7. However, other regions of the parameter space were 
found to be well populated. 

In Fig. [4] we give an analysis of the Higgs mass ranges 
lying on the EB and on the Focal Regions. In the top 
two panels we consider the Higgs mass range upwards of 
115 GeV. The left panel is for the Ellipsoidal Branch 
and the middle left panel is for the Focal Point region. 
In the EB region one finds that the majority of light 
Higgs boson masses do not exceed 124 GeV, while in 
the HB/FP region the Higgs masses do not get beyond 
120 GeV except perhaps for some isolated points. Fur- 
ther the HB/FP region is highly depleted as can be seen 
by the paucity of allowed model points in the middle 
left panel of Fig. [4j The largest Higgs boson masses are 
achieved on HB/FS, which includes HB/FC, shown in 
the right two panels of Fig. [4] where the region above a 
Higgs boson mass of 115 GeV (middle right) and between 



123 GeV and 127 GeV (right) are shown. The right panel 
shows that the Higgs mass region within a few 125 GeV 
is well populated. 



V. HIGGS BOSON AND DARK MATTER 

There is a strong correlation between the light Higgs 
mass and dark matter. It has already been pointed out 
that annihilation via the Higgs pole can generate the 
relic density to be consistent with WMAP (see the first 
paper of [II]). In this case the neutralino mass would 
be roughly half the light Higgs boson mass. For heav- 
ier neutralino masses other annihilation mechanisms be- 
come available. We would be interested in the cases 
which include large mo and specifically in the spin inde- 
pendent proton-neutralino cross section in this domain. 
For this case when mo is large the 5-channel squark ex- 
change which contributes to the spin independent proton- 
neutralino cross section becomes suppressed while the t- 
channel Higgs exchange dominates. The scattering cross 
section in this case is given by 



4?iv = (^^o^A) {Zfp + (A - Z)U) 



(5) 



Here /^/^ = 



l^q=u,d,s JTq 

where the form factors /. 



2 Ap/n) 
(p/n) 



27 JTG 



^q=c,b,t^(l rriq ' '^^^^ ^^^^ ^^^^^^ ia.^uwxo j j.^ and 

f^Q^^ are given in [53l [59l |60] and the couplings Ci are 
given bv [591160] 



Cq = 



92mq 
(^2^12 - gynii) 62 



(^2^12 - gynn]) 61646^ 



1 



m 



H 



mi 



51 



SI 



(6) 



For up quarks one has Si = (^13, ni4, 5/3, Sq,, Cq,) and for 
down quarks di = (ni4, — nis, C/3, Cq,, — 5q,), where i runs 
from 1 to 5, a is the neutral Higgs mixing parameter, nij 
is the neutralino eigencontent, denotes cos a and 
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FIG. 5: (color online) Exhibition of proton- neutralino spin-independent cross section against the neutralino mass. Here we 
see that models with a Higgs Boson mass in the range consistent with the results from LHC-7 will be probed in the next 
round of dark matter experiments. In the plots the proton-neutralino spin-independent cross section was corrected by 7^ = 
(O/i^) / (^^^)wMAP allow for multicomponent dark matter. The analysis is done for the model points passing the general 
constraints from the low mo sampling. The left panel gives the full light Higgs boson mass range, i.e. 115 GeV to 131 GeV 
and the right panel only deals with the sensitive region between 123 GeV to 127 GeV. 



denotes sin a. The above approximation holds over a sig- 
nificant part of the parameter space specifically for large 
mo and we have checked that it compares well with the 
full analysis where the full theory calculation is done with 
micrOMEGAs. In the analysis work presented here, 
however, we exhibit only the results of the full analy- 
sis. In Fig. |5] we give a plot of the proton-neutralino 
spin-independent cross section, a^l times TZ plotted as 

XiP 

a function of the neutralino mass where we have cor- 
rected <j|o^ by a factor TZ = (Qh'^) / (^^^)^map ^^^^ 
into account the possibility of multicomponent dark mat- 
ter. The points are shaded according to the Higgs boson 
masses and we show the XENON- 100 [61 exclusion curve 
as well as the XENON-IT [62] and the SuperCDMS [63] 
projections. 

It is important to observe that when the Higgs mass 
region 123 GeV to 127 GeV is considered, nearly all 
of the mSUGRA parameter points that lie in this re- 
gion which are also consistent with the general con- 
straints (from our low mo and high mo scans) give rise to 
neutralino mass and proton-neutralino spin-independent 
cross section (scaled by TV), that lies just beyond what 
the most recent results from the XENON collaboration 
have probed. However, a vast majority of this region 
is projected to be explored by XENON- IT and Super- 
CDMS. This point is clearly seen in the right panel of 
Fig.[5j 

VI. CONCLUSION 

Recent data from LHC-7 indicates a narrow window 
on the light Higgs mass. This allowed mass window is 
consistent with the range predicted by SUGRA models 
and specifically by the mSUGRA model. Here we dis- 
cussed the implications of the indicated mass range for 



the light Higgs mass for the sparticle mass spectrum and 
for dark matter. Using the allowed Higgs mass range 
above 115 GeV the corresponding ranges for the soft 
masses and couplings, as well as the ratio of the vacuum 
expectation values of the Higgs doublets and the Hig- 
gsino mass parameter were found. We then investigated 
the ranges for the sparticle masses correlated to the pre- 
dicted value of the Higgs Boson mass, specifically for the 
chargino, the neutralino, the gluino, the stop, the stau, 
for the first and second generation squarks and sleptons 
and for the heavier Higgs of the minimal supersymmetric 
standard model, i.e., the CP odd Higgs A^, the CP even 
Higgs H^, and the charged Higgs H^. 

Our conclusions are that the largest Higgs masses are 
realized on the Focal Surface of the Hyperbolic Branch of 
radiative electroweak symmetry breaking. We also point 
out that low values of /i ~ 150 GeV are consistent with 
heavy squarks and sleptons in the 10 TeV region or larger. 
We find that m^o G (123 - 127) GeV does allow for light 
third generation stop as low as m^^ > 230 GeV, though 
the second generation squarks are at least rriq > 1.5 TeV 
and second generation sleptons are at least 475 GeV. 
Thus, the restriction of the light Higgs boson to the mass 
window rriho G (123 — 127) GeV provides further con- 
straints on the sparticle spectrum that are complimen- 
tary to the direct searches for sparticles at the LHC. 

Further, we find precise predictions for dark matter if 
the light Higgs boson mass lies between 123 GeV and 
127 GeV. For these light Higgs boson masses, the cor- 
responding range of the lightest neutralino mass would 
be accessible in the next generation of direct detection 
dark matter experiments. The light Higgs boson in the 
123 GeV and 127 GeV range was shown to be generic for 
the case of heavy scalars in minimal supergravity with 
|Ao/mo|~0(l). 
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